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Experimental 

Crystal data 

M, = 485.58 
Monoclinic, Pl^/c 
a = 13.5232 (9) A 
b = 16.8402 (12) A 
c = 12.1789 (9) A 
= 116.568 (1)° 

Data collection 

Bmker SMART APEX CCD area- 
detector diffractometer 
23528 measured reflections 

Refinement 

R[F^ > 2a{F^)] = 0.040 

wR{F^) = 0.112 

S = 1.05 

4360 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 2480.7 (3) A^ 
Z = 4 

Mo Ka radiation 
jLt = 0.17 mm^' 
r = 293 K 

0.22 X 0.18 X 0.15 mm 



4360 independent reflections 
3885 reflections with / > 2a(I) 
«i„, = 0.023 



328 parameters 

H-atom parameters constrained 
Ap^ = 0.34 e A-' 
Ap„i„ = -0.21 e A"=' 



D-H-A 


D-H 


H- ■ -A 


D- - -A 


D-H- - A 


C5-H5-011' 


0.98 


2.51 


3.447 (2) 


159 



Symmetry code: (i) —x, — y -|- 2, —z + 1. 



In the title compound, C26H31NO6S, the five-membered 
pyrrohdine ring adopts an envelope conformation and the 
six-membered thiazine ring is in a distorted chair conforma- 
tion. The crystal packing is stabilized through an inter- 
molecular C— H- ■ -O interaction, generating inversion-related 
i?i(10) ring motifs. 

Related literature 

For the biological and pharmacological importance of thiazine 
compounds, see: Moriyama et at. (2004); Koketsu et al. (2002). 
For the biological and pharmacological properties of 
compounds containing the pyrrolidine sub-structure, see: 
Hemming & Patel (2004); Kueh et al. (2003). For biological 
properties of compounds containing the pyrrolothiazine 
scaffold, see: Armenise et al. (1991, 1998). For ring puckering 
analysis, see: Cremer & Pople (1975). For hydrogen-bonding 
interactions, see: Desiraju & Steiner (1999). For graph-set 
analysis, see: Etter et al. (1990). 




Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SIIELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: SHELXTL/PC (Sheldrick, 2008). 

AC and SAB sincerely thank the Vice-Chancellor and 
Management of Kalasalingam University, Anand Nagar, 
Krishnan Koil, for their support and encouragement. 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: SU2277). 
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Acta Cryst. (2011). E67, o2268 [ doi:10.1107/S1600536811031047 ] 

Diethyl l-benzyl-2,2-dioxo-4-phenyl-3,4,6,7,8,8a-hexahytlro-l//-pyrrolo[2,l-c][l,4]thiazine-l,3-di- 
carboxylate 

A, Chitradevi, S. Athimoolam, S. A, Bahadur, S. Indumathi and S. Perumal 
Comment 

Thiazines occupy a unique place in medicinal chemistry since they show diverse biological properties, such as antifungal, 
anti-inflammatory, anti-HIV, anti-psoriatic, sedative, neuroleptic, antitussive and anti-tubercular (Moriyama et al. , 2004; 
Koketsu et al, 2002). In addition, compounds with a pyrrolidine sub-structure exhibit anti-tumour, analgesic, antidepress- 
ant, antihistaminic, anti-asthmatic and anti-Parkinson activities (Hemming & Patel, 2004; Kueh et al, 2003). Compounds 
containing the pyrrolothiazine scaffold have also been shown to exhibit anti-inflammatory, anti-fungal and anti-microbial 
activities (Armenise et al, 1998; Armenise et al, 1991). 

The molecular structure of the title molecule is illustrated in Fig. 1 . The five-membered pyrrolidine ring has an envelope 
conformation [puckering parameters: Q(2) = 0.412 (2) A, (p(2) = 152.9 (3)°; Cremer & Pople, 1975], with atom C6 at the flap. 
The six-membered thazine ring adopts a slightly distorted chair conformation [Puckering parameters: Q(2) = 0.1011 (19) 
A, (p(2) = 101.2 (9) ° and Q(3) = 0.6610 (17) A]. The dihedral angle between the phenyl rings is 54.3 (1)°. The planes of 
the carboxylate groups (CO2) are oriented with a dihedral angle of 22.5 (3)°. 

In the crystal molecules are linked via intermolecular C — H - O interactions (Desiraju & Steiner, 1999). This interaction 
makes a R2 (10) ring motif centered about an inversion center (Table 1, Fig. 2; Etter et al, 1990). 

Experimental 

A mixture of ethyl 2-[(2-ethoxy-2-oxoethyl)sulfonyl]acetate (1.6 mmol), benzaldehyde (3.2 mmol) and pyrrolidine (1.6 
mmol) was dissolved in ethanol (10 ml), heated until the solution turned yellow and stirred at room temperature for 2-5 days. 
After completion of the reaction, the crude product was purified using flash column chromatography on silica gel (230^00 
mesh) with petroleum ether and ethyl acetate mixture (95 : 5 v/v) as an eluent. Crystals, suitable for X-ray diffraction analysis, 
were obtained by recrystallization from ethanol. 

Refinement 

All the H atoms were positioned geometrically and treated as rding atoms: C — H = 0.93, 0.98, 0.97 and 0.96 A for 
CH(methine), CH(aromatic), CH2 and CH3 H-atoms, respectively, with Uiso(H)= k x L'eq(C), where k = 1 .5 for CH3 H-atoms 
and k = 1.2 for all other H-atoms. One of the side chains, -CH2-CH3, is disordered over two positions. The site occupancies 
of theses atoms (C3B1,C3B2) and (C3C1,C3C2) were fixed at 0.6 and 0.4, respectively. 
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Figures 




Fig. 1. The molecular structure of the title molecule with atom numbering scheme and 30% 
probability displacement ellipsoids. H-bonds are shown as dashed lines. 



Fig. 2. Packing diagram of the title compound viewed down the b-axis. H-bonds are shown as 
dashed lines (see Table 1 for details). 



Diethyl 1 -benzyl-2,2-dioxo-4-phenyl-3,4,6/7,8,8a-hexahydro-1H- pyrrolo[2,1-c][1,4]thiazine-1,3-dicarboxylate 



Crystal data 




C26H31NO6S 


^■(000) = 1032 


M,- = 485.58 


Dx= 1-300 Mgm"^ 


Monoclinic, P2i/c 


Melting point: 419 K 


Hall symbol: -P 2ybc 


Mo Ka radiation, X = 0.71073 A 


a = 13.5232 (9) A 


Cell parameters from 3512 reflections 


6= 16.8402 (12) A 


6 = 2.4-23.8° 


c= 12.1789 (9) A 


|i = 0.17 mm ' 


13= 116.568 (1)° 


7=293 K 


K= 2480.7 (3) A^ 


Block, colourless 


Z = 4 


0.22 X 0.18 X 0.15 mm 



Data collection 



Broker SMART APEX CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

CO scans 

23528 measured reflections 
4360 independent reflections 



3885 reflections with/> 2o{I) 
i?i„t = 0.023 

Qmax = 25.0°, Qyrim = 1 ■^° 
/i=-15^16 

/t = -19^19 
/ = -14^14 
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Refinement 

Refinement on 
Least-squares matrix: full 
RiF^ > 20(^2)] = 0.040 
wR(F^) = 0.112 

5=1.05 

4360 reflections 
328 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 

sites 



H-atom parameters constrained 



w = y[<s\Fo^) + (0.0573Pf - 
where P = (Fo^ + 2FcV3 
(A/aW = 0.001 
Apmax = 0.34eA"^ 
Apmin = -0.21 eA"^ 



0.6606P] 



Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the 
variances of the (full) variance-covariance matrix. The cell esds are taken into account in the estimation of distances, angles and tor- 
sion angles 

Refinement. Refinement ofF^l^ against ALL reflections. The weighted /{-factor wR and goodness of fit S are based on F^2^, con- 
ventional i?-factors R arc based on F, with F set to zero for negative F^2^. The threshold expression of F^2^ > o{F^2^) is used only 
for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F^2^ are statistically 
about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 




SI 


0.15741 (3) 


0.92139(2) 


0.43420 (4) 


0.0492 (1) 


03A 


0.35985 (10) 


0.97564 (9) 


0.43234 (14) 


0.0719(5) 


03B 


0.29527 (10) 


1.07744 (8) 


0.30412 (13) 


0.0659 (5) 


04A 


0.15678(12) 


0.88688 (9) 


0.70359 (14) 


0.0746 (5) 


04B 


0.31214(10) 


0.83490 (7) 


0.71181 (12) 


0.0603 (4) 


Oil 


0.04484 (10) 


0.91684 (8) 


0.41508 (13) 


0.0635 (5) 


012 


0.20400(11) 


0.85244 (7) 


0.40719 (12) 


0.0621 (4) 


Nl 


0.22020(11) 


1.09127 (8) 


0.53463 (13) 


0.0514(4) 


C3B1 


0.4011 (11) 


1.0955 (8) 


0.3087 (12) 


0.091 (4) 


C2 


0.13365 (14) 


1.07966 (10) 


0.40838 (16) 


0.0518(5) 


C3C1 


0.4416(7) 


1.1711 (6) 


0.3650 (10) 


0.177 (5) 


C3 


0.16594(12) 


1.00898 (9) 


0.34934(15) 


0.0475 (5) 


C3A 


0.28510(13) 


1.01706 (10) 


0.36781 (16) 


0.0505 (5) 


C4 


0.24346 (13) 


0.94980 (9) 


0.59187 (15) 


0.0476 (5) 


C4A 


0.23023 (14) 


0.88740(10) 


0.67482 (16) 


0.0524 (5) 


C4B 


0.30779(17) 


0.77085 (12) 


0.79068 (19) 


0.0686 (7) 


C4C 


0.3898 (2) 


0.71084 (15) 


0.7988 (3) 


0.0970 (10) 


C5 


0.21555 (13) 


1.03327 (10) 


0.62232 (16) 


0.0505 (5) 


C6 


0.20688(18) 


1.17373 (11) 


0.5649 (2) 


0.0677 (7) 


C7 


0.19111 (19) 


1.21696(11) 


0.4504 (2) 


0.0739 (7) 



Occ. (<1) 



0.600 
0.600 
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Atomic displacement parameters (A^) 
















rr33 

U 




^13 


Tr23 

U 


SI 


0.0454 (2) 


0.0417 (2) 


U.UjoU [^J ) 


-0.0019 (2) 


0.0209 (2) 


_A AA/IA 


03A 


0.0435 (7) 


0.0786 (9) 


u.uyuj (lOJ 


0.0157(6) 


0.0273 (7) 


u.uzjy (5 ) 


03B 


0.0477 (7) 


0.0663 (8) 


U.U /DO (Vj 


-0.0028 (6) 


0.0218 (6) 


A A 1 /I n /7\ 

U.U14y (/) 


04A 


0.0731 (9) 


0.0739 (9) 


t\ AO/1 0/1 tW 

o.oy46 (loj 


0.0031 (7) 


0.0537 (8) 


A AAOA /0\ 

u.uuyu (6 ) 


04B 


0.0588 (7) 


0.0533 (7) 




0.0028 (6) 


0.0279 (6) 


A A1 AO /'/;\ 

U.UlUiS {p) 


Oil 


0.0481 (7) 


0.0620 (8) 


U.U 115 (Vj 


-0.0112(6) 


0.0252 (6) 


A AA/;A //;\ 

— U.UUoU (OJ 


012 


0.0750 (8) 


0.0440 (6) 


0.U6 /4 \fi) 


0.0058 (6) 


0.0320 (7) 


A AA1 T //;\ 

—U.UUiZ (0) 


Nl 


0.0450 (7) 


0.0401 (7) 


A A/TAQ {Q\ 


0.0022 (6) 


0.0163 (6) 


A AA7/; 
V.WZO (0) 


C3B1 


0.059 (5) 


0.136(8) 


A ATI rc\ 
U.U /J [j) 


-0.009 (4) 


0.024 (4) 


A A1 O 

U.Uiz {ft) 


C2 


0.0408 (8) 


0.0450 (9) 


A A/^TO /I A\ 
U.UOZS (lUj 


0.0054 (7) 


0.0172 (8) 


A AAAA fn\ 

U.UUUU {/ ) 


C3C1 


0.087 (5) 


0. 147 (7) 


A TQQ /I Q\ 


-0.048 (5) 


0.089 (8) 


A AOO /Q\ 

u.uo<5 (y ) 


C3 


0.0389 (8) 


0.0423 (8) 


A AcAl ^^(\\ 
U.UjOi (,1UJ 


0.0023 (6) 


0.0165 (7) 


A AA 'i'f {n\ 


C3A 


0.0429 (9) 


0.0500 (9) 


A AC-?-? /Q"\ 


0.0002 (7) 


0.0169 (7) 


A AAA/; 
U.UUUO (^/J 


C4 


0.0411 (8) 


0.0438 (9) 


A AC/; A {(\\ 
U.U JOU \ y ) 


-0.0004 (7) 


0.0200 (7) 


A AATT ^7^ 

U.UUZ3 ^ /J 


C4A 


0.0516 (9) 


0.0478 (9) 


A AC7C /I A\ 

U.U J / J V^Uj 


-0.0047 (7) 


0.0241 (8) 


A AAC7 


C4B 


0.0715 (12) 


0.0615 (12) 


A A/;/:i 
U.UOOJ y^-^) 


-0.0063 (10) 


0.0249(10) 


A A1 lA /'Q\ 

U.Ul jU [y) 


C4C 


0.1060 (19) 


0.0645 (14) 


Alio /'>\ 

u.iiy [z) 


0.0164(13) 


0.0489 (16) 


A ATOn /I /I \ 

u.uzyy (i4j 


C5 


0.0422 (8) 


0.0453 (9) 


A A/^OT /I r\\ 

U.Uozz (lUj 


0.0011 (7) 


0.0218 (8) 


A AAC/1 /7\ 

— U.UUj4 {/) 


C6 


0.0679 (12) 


0.0431 (10) 


A ATO"? / 1 1\ 

U.U lai yii) 


0.0041 (8) 


0.0207 (10) 


A AA7A /n\ 

— U.UU /U (y) 


C7 


0.0739(13) 


0.0438 (10) 


A AQ /I'l / 1 


0.0042 (9) 


0.0289(11) 


U.UUZZ 


C8 


0.0622 (11) 


0.0486 (10) 


A A777 /I 1\ 


0.0125 (8) 


0.0224 (10) 


A AA/;/l /Q\ 

U.UUD4 (y ) 


C31 


0.0405 (9) 


0.0590 (10) 


A Acoa /I A\ 


0.0040 (7) 


0.0124 (8) 


A AA1 C /Q\ 

U.UU 1 J (o) 


C32 


0.0403 (8) 


0.0545 (10) 




0.0000 (7) 


0.0085 (7) 


A AA1 c {n\ 

U.UUi J (/) 


C33 


0.0599(11) 


0.0599(11) 


A ACQ7 /"I 1 ^ 


-0.0040 (9) 


0.0199 (9) 


U.UUzO [y) 


C34 


0.0684 (13) 


0.0833 (15) 


U.UOio (,izj 


0.0042 (11) 


0.0278 (10) 


A AAAQ /I 1 \ 
U.UUUo i J 


C35 


0.0768 (14) 


0.0715(13) 


A AC7Q /l 1 \ 

u.uj /y vi ij 


0.0145(11) 


0.0165 (10) 


A AA/;') /I A\ 


C36 


0.0844 (15) 


0.0594 (12) 


U.U /JJ 


-0.0124(11) 


0.0190 (12) 


_A A1 f\A /I m 

U.UiU4 


C37 


0.0623(11) 


0.0684 (12) 


u.uo /j v^zj 


-0.0166(10) 


0.0228 (10) 


_A AAQ7 /I A\ 

U.UUo / vlUJ 


C51 


0.0536(10) 


0.0427 (9) 


A A/; 1 Q /I 1 \ 

U.UO i V ^ i i J 


0.0002 (7) 


0.0208 (8) 


U.UUj / yo) 


C52 


0.0789 (14) 


0.0624(12) 


A nil A / 1 T\ 
U.U /j4 (^1 


-0.0089 (10) 


0.0355 (11) 


A A1 T) /I A\ 

— U.UlZZ (^lUJ 


C53 


0.118(2) 


0.0741 (15) 


A AiCOA /"I /1\ 

0.0689 (14) 


-0.0171 (14) 


0.0382 (14) 


A A1 /"I 1 \ 

—0.0137 (11) 


C54 


0.109 (2) 


0.0680 (14) 


0.0611 (13) 


-0.0189(13) 


0.0109 (13) 


-0.0026 (11) 


C55 


0.0618 (13) 


0.0702 (14) 


0.0918(17) 


-0.0102 (10) 


0.0045 (12) 


0.0033 (12) 


C56 


0.0539(11) 


0.0655 (12) 


0.0722 (13) 


-0.0026 (9) 


0.0164(9) 


-0.0039 (10) 


C3B2 


0.036 (4) 


0.050 (4) 


0.089 (9) 


-0.003 (3) 


0.018 (5) 


0.030 (4) 


C3C2 


0.074 (5) 


0.054 (4) 


0.083 (4) 


-0.019 (3) 
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Geometric parameters (A, °) 

SI— Oil 1.4354(16) C55— C56 1.391 (3) 

SI— 012 1.4279(14) C3B1— H3B1 0.9700 

SI— C3 1.8341 (16) C3B1— H3B2 0.9700 
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Nl— C2— C8— C7 


-7.0 (2) 


C3— C2— C8— C7 


-128.48 (19) 


SI— C3— C3A— 03A 


-3.9 (2) 



P55 P54 H54 


1 90 no 


C53 — C54 — H54 


120.00 


C56 — C55 — H55 


120.00 


C54 — C55 — H55 


120.00 


C51 — C56 — H56 


120.00 


C55 — C56 — H56 


120.00 


lb 1 — CJ — CJ A — (Jio 


1 nn A /I 
1 / /.Z4 (IZ) 


Cz — Ci — CiA — UiA 


1 1 A T 

IIU. / (z) 


Cz — Ci — CiA — Uirs 


/^Q 1 n /"I C'\ 
— oo. ly (lo) 


Ci 1 — Ci — CiA — UiA 


1 n 1 /'I n\ 
— Izj.Ul (ly) 


Ci 1 — Ci — CiA — UirJ 


jo.ij (ly) 


S> 1 — Ci — Ci 1 — Ci2 


nf\ HA /I o\ 
— /U. /4 (16) 


Cz — Ci — Ci 1 — Ciz 


1 nz Ai /I c\ 
1 /j.43 (1 j) 


CiA — Ci — Ci 1 — Ciz 


jU.3 (Z ) 


C 1 C^A C^A A C\A A 

b 1 — C4 — C4A — U4A 


— o3.j (z) 


CI r^A r^A A f^ATi 

a 1 — C4 — C4A — U4rs 


c\n CA /I c\ 
y/.jU (Ij) 


/^C A A A C\A A 

C5 — C4 — C4A — U4A 


/in z 
4U.J (Z) 


C5 — C4 — C4A — U4rs 


1 Q O ZA /'I C\ 

— 13o.j4 (Id) 


CI A r^c Ml 
ts 1 — C4 — CD — JN 1 


ZA 11/1 0\ 

— j4. Iz (lo) 


CI r^A /^c 

tsl — C4 — CD — CDl 


1 "7/1 /^n /■ 1 
— 1 /4.dU (13) 


/^A \ r^A r^z Ml 
C4A — C4 — CD — JN 1 


1 "TC /1 1 /I C\ 

— 1 /D.43 (O) 


C4A — C4 — CD — CD 1 


^A 1 /">\ 

o4. 1 (Z) 


JN 1 — CD — CD 1 — CDz 


1T3 /10\ 

lz3.5D (lo) 


JN 1 — CD — CD 1 — CDo 


-54.2 (2) 


C4 — CD — CD 1 — CDz 


1 1 1 T / 1 n\ 

— uo.iz (ly) 


C4 — CD — CD 1 — CDo 


OO.Z (Z ) 


Ml c^f^ r^n r'Q 
JN 1 — CO — C / — Co 


iy.yj (z) 


/^/C /^T /^O 

Co — C / — Co — Cz 


in /C 
— ly.D (Z) 


Ci — Ci 1 — Ciz — Cii 


—0 /.O (Z) 


Ci — Ci 1 — Ciz — Ci / 


yo.j (z) 


r^'jo c^ii c^iA 
Ci 1 — Ciz — Cii — Ci4 


—1 /o.oj (ly) 


r^in r^i'^ r^ii r^iA 
Ci / — Ciz — Cii — Ci4 


— U.o (3) 


Ci 1 — Ciz — Ci / — CiO 


1 Tc /I n\ 

1 /O. / J (ly) 


/^"ii /^"ii /^n r^'ya 
Cii — Ciz — Ci / — CiO 


0.7 (3) 


/^i"> r^^A 

Ciz — Cii — Ci4 — CiD 


n /I /i\ 

0.4 (3) 


/^ii /^i/i r^^z f^^i^ 
Cii — Ci4 — CiD — CiO 


-U.3 (3) 


/^Qc r^i^ r^in 
Ci4 — CiD — CiO — Ci / 


0.5 (4) 


r^'7c r^^/i r^in r^'y^ 
CiD — CiO — Ci / — Ciz 


-OJ (3) 


CD — CD 1 — CD/ — CDi 


1 nn c\A i"i o\ 
-1 / / .y4 (lo) 


f^ZC /^CT /^C5 

CDo — CD 1 — CDz — CDi 


-0.2 (3) 


C5 — C5 1 — C5o — C55 


177.91 (18) 


C52— C51— C56— C55 


0.2 (3) 


C51— C52— C53— C54 


-0.2 (3) 


C52— C53— C54— C55 


0.6 (4) 


C53— C54— C55— C56 


-0.6 (4) 


C54— C55— C56— C51 


0.2 (3) 
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Hydrogen-bond geometry (A, °) 

D—n-A D— H n-A D-A D—R-A 

C5— H5-011' 0.98 2.51 3.447(2) 159 
Symmetry codes: (i) -x, -y+2, ~z+\. 
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